
\mw apºv ]Tn-®Xv

$ B‰-Øn¬ t]mkn-‰ohv Nm¿Pp≈ \yq¢n-b pw AXn-\p-Np‰pw

hnhn[ sj√p-I-fn¬ Id-ßn-s°m-≠n-cn-°p∂ Ce-Ivt{Sm-Wp-Ifpw

ImWp-∂p.

$ Hmtcm sj√n\pw Dƒs°m-≈m-hp∂ Ce-Ivt{Sm-Wp-I-fpsS

]c-am-h[n FÆw 2n2 BWv.

$ aqe-I-ß-fpsS cmk˛`uXn-I KpW-ßƒ Ah-bpsS At‰m-anI

\º-dns\ B{i-bn-®n-cn-°p-∂p.

$ aqe-I-ß-fpsS At‰m-anIhen-∏w, CeIvt{Sms\K-‰n -hn -‰n,

CeIvt{Sm t]mkn-‰ohv kz`m-hw, kwtbm-P-IX F∂n-h-bn¬ ]ocn-

tbm-Un-kn‰n ImWp-∂p.

$ Hmtcm aqe-I-Øn-s‚bpw cmk-{]-h¿Ø-\-Øn¬ G¿s∏-Sm-\p≈

Ignhp hyXy-kvX-am-Wv.

B‰w LS-\bpwB‰w LS-\bpwB‰w LS-\bpwB‰w LS-\bpwB‰w LS-\bpw

]ocn-tbm-UnIv tS_nfpw]ocn-tbm-UnIv tS_nfpw]ocn-tbm-UnIv tS_nfpw]ocn-tbm-UnIv tS_nfpw]ocn-tbm-UnIv tS_nfpw3
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B‰-Øn¬ Ce-Ivt{Sm-Wp-Iƒ \yq¢n-b-

 n\p Np‰p-ap≈ hnhn[ sj√p-I-fn-embn {Iao-

I-cn-®n-cn-°p-∂p-sh∂p \nßƒ a\- n-em-°n-

bn-´p-≠v. CXv Ce-Ivt{Sm-Wp-I-fpsS Du¿P-

Øns‚  ASn-ÿm-\-Øn-em-Wv.  \yq¢n-b-

 n¬\n-∂p≈ AIew h¿[n-°p-∂-X-\p-k-cn®v

Ce-Ivt{Sm-Wp-I-fpsSta¬ \yq¢n-b- n-\p≈

BI¿jWw Ipd-™p-h-cp-∂p. AXn-\m¬ Ce-

Ivt{Sm-Wp-I-fpsS Du¿Pw IqSp-∂p. AXm-bXv

H∂m-asØ sj√mb K sj√nse Ce-

Ivt{SmWn-\m-bn-cn°pw Du¿Pw G‰hpw Ipd-

hv. XpS¿∂v L, M, N F∂n-ßs\ sj√p-I-

fn¬ D≈ Ce-Ivt{Sm-Wp-Iƒ°v Du¿Pw IqSn-

h-cp-∂p.  AXn-\m¬ Hmtcm sj√n-t\bpw

Hmtcm Du¿P-\n-e-bmbn IW-°m-°mw. Hmtcm

sj√nepw Dƒs°m-≈m≥ Ign-bp∂ ]c-am-h[n

Ce-Ivt{Sm-Wp-I-fpsS FÆw 2n2 F∂ kq{X-

hm-Iy-ap-]-tbm-Kn®p IW-°m-°m≥ ]Tn®n´p-≠-

t√m. K, L, M, N F∂o sj√p -Ifn¬

Hmtcm∂nepw Dƒs°m-≈m-hp∂ ]c-am-h[n

Ce-Ivt{Sm-Wp-I-fpsS FÆw Hcp ]´n-I-bm°n

kb≥kv Ub-dn-bn¬ tcJ-s∏-Sp-Øq.

Hcp CeIvt{Sm¨ am{X-ap≈ ssl{U-P≥

B‰w apX¬ 110 CeIvt{SmWpI-fp≈ Umw

ÃmUvjyw (Darmstadtium-Ds) B‰w hsc

\ap°p ]cn-Nn-X-am-Wv.  (Cu Ce-Ivt{Sm-Wp-

Iƒ \yq¢n-b-kn\p Np‰pw kzX-{¥-ambn hn\y-

kn-®n-cn-°p-I-b-√.)  Ce-Ivt{Sm-Wp-Iƒ B‰-

Øn¬ hn\y-kn-®n-cn-°p-∂Xv Nne s]mXp \nb-

a-ßƒ ASn-ÿm-\-am-°n-bm-Wv.

B‰w LS-\bpw ]ocn-tbm-UnIv tS_nfpwB‰w LS-\bpw ]ocn-tbm-UnIv tS_nfpwB‰w LS-\bpw ]ocn-tbm-UnIv tS_nfpwB‰w LS-\bpw ]ocn-tbm-UnIv tS_nfpwB‰w LS-\bpw ]ocn-tbm-UnIv tS_nfpw

\q‰n-]-Øn-tesd aqe-I-ßƒ I≠p-]n-Sn-°-s∏-́ n-́ p-≠v. Ch-bpsS cmk-̀ u-XnI KpW-

ßƒ \n¿∆-Nn-°p-Ibpw sNbvXn-´p-≠v. aqe-I-ß-fpsS cmk-`u-XnI KpW-ßƒ {]h-

Nn-°m≥ Ign-bpw-hn[amWv Ahsb ]ocn-tbm-UnIv tS_n-fn¬ {Iao-I-cn-®n-cn-°p-∂Xv.

]ocn-tbm-UnIv tS_n-fn¬ Hcp aqe-I-Øns‚ ÿm\w Adn-™m¬ AXns‚ KpW-

ßƒ Is≠-Øm-\pw, KpW-ßƒ Adn-bm-hp∂ Hcp aqeIw ]ocn-tbm-UnIv tS_n-

fn¬ GXp-ÿm-\-Øp-hcpw F∂p ]d-bm\pw  Ign-bpw. hnhn[ aqe-I-ß-fpsS B‰w

LS-\-bn-ep≈ kmayhy-Xym-k-ß-fmWv ]ocn-tbm-UnIv tS_n-fn¬ Ah-bpsS hn\ym-

k-Øn\v ASn-ÿm-\w.

AXnkq£va IW-ß-fmWv B‰-ßƒ.  ]Øp-e£w B‰-ßƒ H∂n\p ]pdsI

H∂mbn ASp-°n-bm¬ 1 mm \ofw am{Xta hcp-I-bp-≈q.  A{X sNdnb Cu IW-

ß-fpsS LS\ Fß-s\-bmWp Is≠-Øp-∂Xv?  AXoh i‡n-bp≈ kq£vaZ¿in-

\n-Iƒ D]-tbm-Kn-®m¬t]mepw ImWm≥ Ign-bmØ B‰-Øns‚ DƒL-S-\-sb-°p-

dn®p Nne ]co-£-W-ß-fn-eqsS imkv{X-⁄-∑m¿ [mcWIƒ cq]o-I-cn-®n-´p-≠v.  Cu

[mc-W-I-fpsS ASn-ÿm-\-Øn¬ B‰-ß-fp-sSbpw aqe-I-ß-fp-sSbpw kz`mhw hni-

Zo-I-cn-°m≥ Ign-bpw.
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Ce-Ivt{Sm¨ hn\ymkw ̨  sj√nepw

k_vsj-√nepw

Øn-em-bn-cn°pw ÿnXn sNøp-∂-Xv.  Ce-

Ivt{Sm-Wp-Iƒ ImW-s∏-Sm≥ G‰hpw IqSp-X¬

km[y-X-bp≈ taJ-e-I-fp≠v.  Ch \yq¢n-b-

kn\p Np‰pw H∂n\p ]pdØv H∂m-bp≈ Bh-

cWw t]mse-bm-Wv.

Xmsg -sIm-Sp-Øn-cn-°p∂ aqe-I-ß-fpsS

t_m¿ amXrI ]cn-tim-[n®p ]´nI ]q¿Øn-

bm-°q.

Nn{Xw 3.1

kvIm≥UnbwIm¬kyws]m´mkyw

21p
24n

20p
20n

19p
20n

aqeIw sj√p-Iƒ

K L M N

19K

20Ca

21Sc

]´nI 3.1
$ s]m´m-ky-Øn-s‚bpw Im¬ky-Øns‚bpw

B‰-ß-fn¬ Ah-km-\sØ Ce-Ivt{Sm¨

h∂p-tN-cp-∂Xv GXp sj√n-emWv? F¥p-

sIm≠v? kvIm≥Unb-Øn-tem?

$ Ce-Ivt{Sm-Wp-Iƒ B‰-Øn-\p-≈n¬ A\n-b-

{¥n-X-ambn hnX-cWw sNø-s∏-́ n-cn-°p-I-b-√.

Nne {]tXyI taJ-e-I-fn-emWv Ce-Ivt{Sm-Wp-

Iƒ ImW-s∏-Sm≥ km[yX IqSp-X-ep-≈-Xv.

Ce-Ivt{Sm-Wp-I-fpsS ÿm\n-tIm¿PsØ

ASn-ÿm-\-am-°n-bmWv Ah FhnsS ImW-

s∏-Sp∂p F∂v \n›-bn-°p-∂-Xv.

Ce-Ivt{Sm-Wns‚ ÿm\n-tIm¿Pw IqSp-

t¥mdpw AXv \yq¢n-b-kn¬\n∂v IqSp-X¬ Zqc-

Hcp sNdnb tKmen Dƒs°m-≈p∂ Hcp

]¥v Iptd-°qsS henb ]¥n-\p-≈nepw AXp

ho≠pw henb ]¥p-Iƒ°p-≈nepw AS-ßn-

bn-cn-°p-∂Xv k¶-ev]n-®p-t\m-°q.  ]pd-ta-bp≈

]¥p-Iƒ Hmtcm taJ-e-I-fmbn IW-°m-°mw.

B‰-Øn-\p-≈n¬ Ce-Ivt{Sm¨ ImW-s∏-Sm≥

G‰hpw km[y-X-bp≈ CØcw taJ-e-I-fm-

Wv.  Chsb sj√p-Iƒ F∂p hnfn-°mw.

sj√p-Iƒ F∂Xv `uXnI hkvXp-°-f√

F∂p a\- n-em-t°-≠-Xm-Wv.  Ce-Ivt{Sm-Wp-

Iƒ ImW-s∏-Sm≥ G‰hpw km[y-X-bp≈ taJ-

e-I-fpsS cq]w am{X-amWv Ah.  G‰hpw

ÿm\n-tIm¿Pw Ipd™ Ce-Ivt{Sm¨ \yq¢n-

b- n\p G‰hpw ASpØ sj√n-emWv ImW-

s∏-Sp-I.   ÿm\n-tIm¿Pw IqSp-t¥mdpw Ce-

Ivt{Sm-Wp-Iƒ \yq¢n-b- n¬\n∂v IqSp-X¬

AI-e-ap≈ sj√p-I-fn¬ hn\y-kn-°-s∏-Sp-∂p.

Hcp sj√n¬ H∂n¬Iq-Sp-X¬ Ce-Ivt{Sm-

Wp-Iƒ D≈-t∏mƒ Ah-bpsS ÿm\n-tIm¿Pw

A\p-k-cn-®mWv hn\y-kn-°-s∏-Sp-∂-Xv.  G‰hpw

ÿm\n -tIm¿Pw Ipd™ Ce-Ivt{Sm¨

sj√ns‚ G‰hpw XmgsØ Xe-Ønepw (A-
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Xm-bXv \yq¢n-b-kn\p G‰hpw ASp-Øv)

ÿm\n-tIm¿Pw IqSn-b-h, AXn\p apI-fn-ep≈

Xe-ß-fnepw hn\y-kn-°-s∏-Sp-∂p.  as‰mcp

hn[-Øn¬ ]d-™m¬, \yq¢n-b- n\p Np‰pw

Ce-Ivt{Sm¨ ImW-s∏-Sm≥ km[y-X-bp≈

taJ-e-Iƒ H∂n\p ]pdsa as‰m-∂mbn {Iao-

I-cn-®n-cn-°p-∂-Xp-t]mse, Hmtcm sj√n-\p-

≈nepw, CØcw Du¿P-ta-J-e-Iƒ H∂n\p

]pdsa H∂mbn {Iao-I-cn-®n-cn-°p-∂p.  Chsb

k_vsj-√p-Iƒ F∂p hnfn-°mw.

Ch s, p, d, f F∂n-ßs\ \ma-I-cWw

sNø-s∏-´n-cn-°p-∂p.

sj√p-I-sf-t∏mse Hmtcm k_vsj-√n\pw

Hcp \n›n-X-FÆw Ce-Ivt{Sm-Wp-Iƒ am{X-

amWv Dƒs°m-≈mhp-∂-Xv.  s k_vsj-√n¬

Dƒs°m-≈m-hp∂ ]c-am-h[n Ce-Ivt{Sm-Wp-I-

fpsS FÆw 2 BWv. sj√pw AXn¬ ImW-

s∏-Sp∂ k_vsj-√p-Ifpw Xmsg ]´n-I-bn¬

sImSp -Øn -cn -°p -∂p. k_vsj-√p -I -fn¬

Dƒs°m-≈m-hp∂ ]c-am-h[n Ce-Ivt{Sm-Wp-I-

fpsS FÆw I≠p-]n-Sn®p ]´nI ]q¿Øn-

bm°q.

$ L sj√nse 8 Ce-Ivt{Sm-Wp-I-fn¬ 2
FÆw s k_vsj-√n¬ BsW¶n¬  p
k_vsj-√n¬ Dƒs°m-≈m-hp∂ Ce-

Ivt{Sm-Wp-Iƒ F{X?

$ GXv sj√n-emWv p k_vsj¬ C√m-

ØXv?

$ d, f F∂o k_vsj-√p-I-fn¬ Dƒs°m-≈m-

hp∂ Ce-Ivt{Sm-Wp-Iƒ F{X?

k_vsj-√p-Iƒ°v s, p, d, f F∂v t]cp

sImSp-Øn-cn-°p-∂Xv At‰m-anI LS-

\-bp-ambn _‘-s∏´ sharp, principal,
diffuse, fundamental  F∂o hm°p-I-

fnse BZysØ A£-c-ß-fm-Wv.

CXp-hsc I≠p-]n-Sn-°-s∏-́ n-́ p-≈-Xn¬

G‰hpw henb At‰m-anI \º-dp≈

aqeIw 118˛m -asØ aqe-I-am -Wv.

CXns‚ Ce-Ivt{Sm¨ hn\ymkwhsc

Fgp-Xm≥ s, p, d, f  k_vsj-√p-Iƒ

aXn-bm-Ipw. A©m-a-sXmcp k_vsj-

√p-s≠-¶n¬ AXns\ g F∂p t]cn´p

hnfn-°p-∂p.

$ F√m sj√p-I-fnepw ImW-s∏-Sp∂ s]mXp-

hmb k_vsj¬ GXmWv?

$ c≠m-asØ sj√n-ep≈ k_vsj-√p-Iƒ

Gh?

$ sj¬ \ºdpw k_vsj-√p -I -fpsS

FÆhpw XΩn¬ _‘-apt≠m?

Hcp sj√n-¬-Xs∂bp≈ k_vsj-√p-

Iƒ°v Du¿P\ne-bn¬ hyXym-k-ap-≠v.  DZm-

l-c-W-ambn  4-˛m-asØ-sj√nse k_vsj-√p-

I-fpsS Du¿Pw IqSn-h-cp-∂-{Iaw Cßs\ kqNn-

∏n-°mw.

4s < 4p < 4d < 4f

sj¬ \º¿ 1 2 3 4

sj√ns‚ t]cv K L  M N

]c-am-h[n Ce-Ivt{Sm-Wp-I-fpsS FÆw 2 8 18 32

k_vsj¬ s s     p s     p     d s     p    d     f

k_vsj√nse Ce-Ivt{Sm-Wp-Iƒ 2 2     --- ---     ---     --- ---     ---    ---     ---

]´nI 3.2
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hnhn[ sj√p-I-fn¬ Htc t]cn-ep≈

k_vsj-√p-Iƒ Ds≠∂v ]´n-I-bn¬\n∂p

Is≠-Øn-b-t√m. Ch GXp sj√n-te-Xm-

sW∂p th¿Xn-cn®v kqNn-∏n-°m≥ sj¬\-

º-dp-ambn tN¿Øv Fgp-XWw.  hnhn[ sj√p-

I-fnse s k_vsj√p-I-fpsS Du¿Pw IqSn-h-

cp∂ {Iaw Cßs\ Fgp-Xmw.

1s < 2s < 3s < 4s

A©mw sj√nse k_vsj-√p-I-fpsS

Du¿Pw IqSn-h-cp∂ {Iaw Fgp-Xn-t\m-°q.

5s < .............................

k_vsj¬ Ce-Ivt{Sm¨hn\ymkw

B‰-Ønse Hcp sj√n-te°p IqSp-X¬

Ce-Ivt{Sm-Wp-Iƒ h∂p-tN-cp-tºmƒ AXp

hnhn[ D]-Du¿P-\n-e-I-fn-emWv {Iao-I-cn-

°s∏Sp-∂-Xv.  AXm-bXv B‰-Øn¬ Ce-

Ivt{Sm-Wp-Iƒ h∂p-tN-cp-∂Xv k_vsj-√n-

em-Wv. k_vsj-√p-I-fn¬ Ce-Ivt{Sm¨]q-

cWw Fßs\ \S-°p-∂p-sh∂p t\m°mw.

ssl{U-P≥ B‰-Øns‚ Imcy-sa-Sp-°q.

CXn¬ Hcp Ce-Ivt{Sm¨ am{X-am-Wt√m

D≈-X v .  CX v  H∂m -asØ sj√nse s
k_vsj√n¬ h∂p-tN-cp-∂p. ssl{U-Ps‚

k_vsj¬ Ce-Ivt{Sm¨hn-\ymkw Cßs\

tcJ-s∏-Sp-Ømw.

1S1

(h¨ Fkv h¨ F∂mWv hmbn-t°-≠-Xv)

C\n loen-b-Øns‚ k_vsj¬ Ce-

Ivt{Sm¨ hn\ymkw t\m°q. 1s2

XpS¿∂p-h-cp∂ Nne aqe-I-ß-fpsS

k_vsj¬ Ce-Ivt{Sm¨{Iaw ]qcn-∏n-°p-I.

aqeIw sj¬ k_vsj¬

Ce-Ivt{Sm¨ Ce-Ivt{Sm¨

hn\ymkw hn\ymkw

3Li 2, 1 1s2, 2s1

6C 2, 4 1s2, 2s2, 2p2

10Ne

11Na

13A1 2, 8, 3 1s2, 2s2, 2p6, 3s2, 3p1

17CI

18Ar

19K 2, 8, 8, 1

20Ca

]´nI 3.3

s]m´mkyw B‰-Øns‚ k_vsj¬ Ce-

Ivt{Sm¨ hn\ymkw ]cn-tim-[n-°q.

1s2 2s22p6 3s23p6 4s1

aq∂mw Du¿P-\n-e-bn¬ s, p k_vsj√p-

Iƒ IqSmsX ‘d’ k_vsj¬IqSn D≠t√m?

F¥p-sIm-≠mWv CXn-te°v Ce-Ivt{Sm-Wp-

Iƒ t]mImsX ASpØ k_vsj-√mb 4s
te°p t]mIp-∂Xv? k_vsj-√p -I-fpsS

Du¿Pw kqNn-∏n-°p∂ Nn{Xw 3.2 hni-I-e\w

-sN-bvXp- t\m-°q.

$ 3d, 4s k_vsj-√p-Iƒ ]cn-K-Wn-®m¬

GXn-\mWv Du¿Pw Ipdhv?

$ s]m´m-ky-Ønse Ah-km-\sØ Ce-

Ivt{Sm¨ h∂p-tN-cp-∂Xv GXv k_vsj-

√n-emWv?

k_vsj√p-I-fpsS Du¿Pw IqSn-h-cp∂

{Ia-Øn-emWv Ce-Ivt{Sm¨]q-cWw \S-°p-∂-

Xv. CXv B^v_m-XXzw (Aufbau principle)
F∂-dn-b-s∏-Sp-∂p.

k_vsj¬

apJy

Du¿÷-\ne

Ce-Ivt{Sm-

Wns‚ FÆw



A[ymbw 3

38 ck-X{¥w

Nn{Xw 3.2

D
u
¿
P

w

sj√p-Iƒ

1s

t{Iman-b-hpw tIm∏dpw

24Cr, 29Cu F∂n-h-bpsS k_vsj¬ Ce-Ivt{Sm¨ {Iao-IcWw {i≤n-°q.

Cr - [Ar] 3d5 4s1

Cu - [Ar] 3d10 4s1

Ch-bpsS 3d k_vsj-√n¬ bYm-{Iaw 5Dw 10Dw Ce-Ivt{Sm-Wp-I-fm-Wp-≈-Xv. Ch-

bpsS Ce-Ivt{Sm¨hn-\ymkw bYm-{Iaw [Ar] 3d44s2 F∂pw [Ar]3d94s2 F∂p-

amWp htc-≠n-bn-cp -∂-Xv. d k_vsj-√n\v ]c-am-h[n 10 Ce-Ivt{Sm-Wp-Iƒ

Dƒs°m≈m≥ Ignbpw.  AXn-\m¬ d5, d10 F∂nh ]Ip-Xn-\n-d-™Xpw (half filled),
]q¿Æ-ambn \nd-™Xpamb (completely filled) k_v-sj¬ Ce-Ivt{Sm¨  hn\ym-

k-am-Wv. CXp IqSp-X¬ ÿnc-X-bp≈ Ce-Ivt{Sm¨{IaoI-cWsØ kqNn-∏n-°p-

∂p. Cßs\ ÿnc-X-bp≈ k_vsj¬ Ce-Ivt{Sm¨ hn\ymkw  kzoI-cn-°p-∂-

Xn-\p-th-≠n-bmWv t{Iman-b-Øn-s‚bpw tIm∏-dn-s‚bpw 4s k_vsj-√n¬ c≠v Ce-

Ivt{Sm-Wp-I-ƒ \nd-bv°msX HscÆw 3d k_vsj-√n-te°p t]mIp-∂-Xv.

2s

2 p

3s

3 p
4s

4 p

3 d

K L M N

←
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s]m´m-ky-Ønse 19-m-asØ Ce-Ivt{Sm¨

4s k_vsj√n¬  h∂p-tN-cp-∂-Xns‚ ImcWw

t_m[y-s∏-´p-h-t√m.

4s k_vsj√n¬ Ce-Ivt{Sm-Wp-Iƒ \nd-

™p-I-gn-™m¬ ASpØ Ce-Ivt{Sm¨ GXp

k_vsj-√n-emWp {]th-in°p-∂Xv?

kvIm≥Un-b-Øns‚ Ce-Ivt{Sm¨hn-

\ymkw Fgp-Xn-t\m-°mw.

1s2 2s22p6 3s23p6 4s23d1

hnhn[ k_vsj-√p-I-fpsS Du¿Pw IqSn-

h-cp∂ {Iaw I≠p-]n-Sn -°m≥ Nn{Xw 3.3

\nßsf klm-bn-°pw.  Hmtcm tImf-Ønepw

apI-fn¬\n∂v Xmtg°v t]mIp-tºmƒ {Ia-ambn

Du¿Pw IqSn-h-cp-∂ k_vsj-√p-IfmWv ImWn-

®n-cn°p∂Xv.

DZm:Im¬ky-Øns‚ CeIvt{Sm¨-hn-

\ymkw 1s2 2s2 2p6 3s2 3p6 4s2 F∂-Xn\p

]Icw [Ar] 4s2 Fs∂-gp-Xn-bm¬ aXnbmIpw.

CXp-t]mse kv°m≥Un--bØn\p tijw

hcp∂ Nne aqe-I-ß-fpsS k_vsj¬ Ce-

Ivt{Sm¨ hn\ymkw Fgp-Xn-t\m-°q.

aqeIw k_vsj¬

Ce-Ivt{Sm¨ hn\ymkw

22Ti [Ar] 3d2 4s2

25Mn

27Co

30Zn

31Ga

]´nI 3.3

]ocn-tbm-UnIv tS_n-fnse tªm°p-

Iƒ

B[p-\nI ]ocn-tbm-UnIv tS_n-fn¬ aqe-

I-ßsf ]Xn-s\´p {Kq∏p-I-fmbn Xncn-®n-cn-°p-

∂Xv Ah-bpsS Ce-Ivt{Sm¨ hn\ym-k-Øns‚

ASn-ÿm\Øn-em-Wv.  Cu Ce-Ivt{Sm-Wp-Iƒ

hnhn[ k_vsj-√p-I-fn¬ ImW-s∏-Sp-∂p.

CXns‚ ASn-ÿm-\-Øn¬ ]ocn-tbm-UnIv

tS_n-fn¬ aqe-I-ßsf hyXykvX tªm°p-I-

fmbn Xncn-®ncn-°p-∂Xp {i≤n-°pI.

s, p tªm°v aqe-I-ßƒ

H∂m-a-sØbpw c≠m-a-sØbpw {Kq∏nse

aqe-I-ß-fpsS k_vsj¬ Ce-Ivt{Sm¨

hn\ymkw Fgp-Xn-t\m-°q.

Hcp B-‰-Øns‚ k_vsj¬ Ce-Ivt{Sm¨

hn\ymkw Fgp-Xp-tºmƒ AXn\p sXm v́ ap∂n-

ep≈ D¬Ir-jvS-hm-X-I-Øns‚ {]XoIw

{_mbv°-‰n¬ Fgp-Xn-b-Xn-\p-tijw, _m°n

hcp∂ Ce-Ivt{SmWpI-fpsS k_vsj¬

hn\ymkw Fgp-Xn-bm¬ aXn.

1s

2s

3s

4s

5s

6s

2p

3p

4p

5p

3d

4d 4f

5f5d

6p 6d

Nn{Xw 3.3
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Group - 1 Group - 2

Li --  [He] 2s1 Be - [He]2s2

Na -- [Ne] 3s1 Mg - [Ne] 3s2

K - [Ar] 4s1 Ca - [Ar] 4s2

Rb................. Sr.................

Cs................. Ba.................

Fr................. Ra.................

]´nI 3.5

G‰hpw Ah-km-\sØ Ce-Ivt{Sm¨ h∂p-

tN-cp-∂Xv GXp k_vsj-√n-emWv? Chsb s
tªm°v aqe-I-ßƒ F∂p hnfn-°m-\p≈

ImcWw hy‡-am-b-t√m.  13 apX¬ 18 hsc-

bp≈ {Kq∏p-I-fnse aqe-I-ß-fpsS Ce-Ivt{Sm¨

hn\ymkw FgpXn Chsb p tªm°v aqe-I-

ßƒ F∂p hnfn-°m-\p≈ ImcWw Is≠Øn

kb≥kv Ub-dn-bn¬ tcJ-s∏-Sp-Øp-I.

X∂n-cn-°p∂ ]´nI 3.6˛se aqe-I-ß-fpsS

Ce-Ivt{Sm¨ hn\ymkw FgpXn s, p tªm°v

aqe-I-ß-fp-ambn _‘-s∏´p Xmsg ]d-bp-∂h

Is≠-Øp-I.

$ apJy Du¿P\ne-I-fpsS FÆhpw ]ocn-bUv

\ºdpw XΩn-ep≈ _‘w

$ _mly-X-a -sj-√ns‚ \ºdpw ]ocn -bUv

\ºdpw XΩn-ep≈ _‘w.

$ _mly-X-a-sj-√nse BsI Ce-Ivt{Sm-Wp-I-

fpsS FÆhpw {Kq∏v \ºdpw XΩn-ep≈

_‘w.

$ s, p tªm°p-I-fnse aqe-I-ß-fpsS teml

Ateml kz`m-hw.

s, p tªm°p-I-fnse a‰p aqe-I-ß-fpsS

Imcy-Ønepw {]h-W-X-Iƒ CtX-t]m-se-

Xs∂bmtWm F∂v Is≠-Øp-I.

s, p tªm°v aqe-I-ßsf {]mXn-\n[y aqe-

I-ßƒ F∂v hnfn-°m-\p≈ ImcWw F¥m-

bn-cn-°p-sa∂v Xmsg sImSp-Øn-cn-°p∂ kqN-

I-ß-fpsS ASn-ÿm-\-Øn¬ N¿® sNøq.

aqeIw K L M N

1s 2s 2p 3s 3p 3d 4s 4p 4d 4f

11Na

12Mg

13Al

14Si

15P

16S

17Cl

18Ar

]´nI 3.6
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$ {Iam-h¿Ø\ {]h-W-X-Iƒ

$ teml-ßƒ, Atem-l-ßƒ, D]-teml-ßƒ,

Jcm-h-ÿ-bn-ep-≈h, {Zmh-Im-h-ÿ-bn-ep-≈-h,

hmX-Im-h-ÿ-bn-ep-≈h.

\nK-a -\ -ßƒ kb≥kv Ub-dn -bn¬

FgpXq.

d tªm°v aqe-I-ßƒ tªm°v aqe-I-ßƒ tªm°v aqe-I-ßƒ tªm°v aqe-I-ßƒ tªm°v aqe-I-ßƒ

s tªm°n\pw p tªm°n\pw CS-bn¬

hcp∂ aqeI {Kq∏p-Iƒ GsXm-s°-sb∂v

]ocn-tbm-UnIv tS_nƒ t\m°n I≠p-]n-Sn-°q.

\memw ]ocnb-Unse Nne aqe-I-ß-fpsS

k_vsj¬ Ce-Ivt{Sm¨ hn\ymkw Xmsg

sImSp-°p-∂p.

Sc 21 [Ar] 3d1 4s2

Ti 22 [Ar] 3d2 4s2

V 23 [Ar] 3d3 4s2

Mn 25 [Ar] 3d5 4s2

Co 27 [Ar] 3d7 4s2

Ni 28 [Ar] 3d8 4s2

Zn 30 [Ar] 3d10 4s2

$ Ch-bn¬ _mly-X-a-sj-¬ GXmWv?

$ Ah-km\ Ce-Ivt{Sm¨ ]qcWw \S-∂Xv

GXv sj√n-em-Wv? GXp k_v sj√n-emWv?

$ _mly-Xa sj√nse Ce-Ivt{Sm-Wp-I-fpsS

FÆw F{X?

$ _mly-X-a-sj-√n¬ hcp∂ Ce-Ivt{Sm-Wp-I-

fpsS FÆ-Øn-ep≈ {]tXy-IX F¥v?

aqe-I-ß-fpsS cmk-Kp-W-ßƒ°p ImcWw

Ah-bnse _mly-X-a-sj-√nse Ce-Ivt{Sm-Wp-

I-fm-W-t√m.  ‘d’ tªm°p aqe-I-ßƒ Xnc-›o\

kmZriyw ImWn-°p-∂Xv F¥p-sIm-≠m-

sW∂p hy‡-am-bn-t√.  ‘d’ tªm°p aqe-I-

ßsf kw{I-aW aqe-I-ßƒ F∂mWv hnfn-

°p-∂-Xv.

kw{I-aW aqe-I-ß-fn¬ hfsc ]cn-Nn-X-

amb AsbWns‚ Ce-Ivt{Sm¨ hn\ymkw

Fgp-Xp-I.

FeCl2, FeCl3 F∂o kwbp-‡-ß-fn¬

Asb-Wns‚ HmIvko-I-c-Wm-h-ÿ-Iƒ Fgp-

Xp-I.

FeCl2 F∂ kwbp‡Øn¬ Asb-Wn\v

GXv k_vsj-√nse Ce-Ivt{Sm-Wp-I-fmWv

\jvS-s∏-´Xv?

FeCl3 F∂ kwbp‡w D≠m-Ip-tºmƒ

4s- k_vsj-√nse c≠v Ce-Ivt{Sm -Wp -

Iƒs°m∏w AXn\p sXm´p-≈nse 3d- k_v-

sj-√n-ep≈ Ce-Ivt{Sm-Wp-I-fn¬ H∂pIqSn

\jvS-s∏-Sp-∂p.  Cßs\ Asb-Wn\v aq∂v Ce-

Ivt{Sm-Wp-Iƒ \jvS-am-Ip-∂p.  4s, 3d  k_vsj-

√p-I-fpsS Du¿P-hy-Xymkw hfsc Ipd-hm-b-

Xn-\m-emWv Cßs\ kw`-hn-°p-∂-Xv.  AXn-

\m¬ AsbWn\v hyXy-kvX-amb c≠v

HmIvko-I-c-Wm-h-ÿ-Iƒ D≠v.  kn¶v Hgn-sI-

bp≈ F√m kw{I-aW aqe-I-ßƒ°pw

hyXykvX  HmIvko-I-c-Wm-h-ÿ-Iƒ D≠v.

DZm-l-c-W-ambn, amwK-\o-kns‚ Nne

kwbp-‡-ß-fpsS cmk-kq-{X-ßƒ sImSp-Øn-

cn-°p-∂p.  Hmtcm-∂n-sebpw amwK-\o-kns‚

HmIvko-I-c-Wm-h-ÿ-Iƒ IW-°m-°p-I.

MnCl2,   MnO2,   Mn2O4,   Mn2O7

amwK-\o-kns‚ At‰m-anI kwJy Ccp-]-

Øn-b©v BWv.  Ce-Ivt{Sm¨ hn\ymkw Fgp-

Xp-I.  amwK-\o-kns‚ hyXykvX HmIvko-I-c-

Wm-h-ÿbv°p ImcWw ]d-bmtam?

Xmsg sImSp-Øn-cn-°p∂ ]´nI ]cn-tim-

[n-°p-I.
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kwbp-‡-ßƒ \ndw

tIm∏¿ kƒt^‰v \oe

tkmUnbw t¢mssdUv \nd-an√

s]m´m-knbw ssUt{Im-ta‰v Hmd©v

s]m´m-knbw ss\t{S‰v \nd-an√

s]m´mkyw s]¿am≥K-t\‰v hb-e‰v

Im¬knbw t¢mssdUv \nd-an√

sIm_mƒ´v t¢mssdUv \oe

tIm∏¿ t¢mssdUv ]®

s^dkv kƒt^‰v ]®

Im¬knbw

sslt{UmIvsskUv \nd-an√

tXmdnbw HmIvk-bnUv \nd-an√

kodnbw kƒt^‰v \nd-an√

]´nI 3.7

GsX√mw teml-ßƒ°mWp \nd-ap≈

kwbp‡w D≠m-Ip -∂Xv? Ch GXp

tªm°n¬ s]Sp∂p?  d-tªm°p aqe-I-ß-

fpsS {]tXy-IX enÃp sNøp-I.

d-block aqe-I-ßƒ s, p tªm°p aqe-I-

ß-fp-ambn Fßs\ hyXym-k-s∏-´n-cn-°p-∂p-

sh∂p ImWn-°p∂ Ipdn∏p Xbm-dm°n

¢m n¬ Ah-X-cn-∏n-°q.

f-tªm°p aqe-Ißƒtªm°p aqe-Ißƒtªm°p aqe-Ißƒtªm°p aqe-Ißƒtªm°p aqe-Ißƒ

]ocn-tbm-UnIv tS_n-fn¬ em≥Y-t\m-Wp-

I-tfbpw BIvSn-t\m-Wp-I-tfbpw \nßƒ apºp

]cn-N-b-s∏-´n-´p-≠-t√m.  At‰m-anI \º¿ 61,
94 hcp-∂ aqe-I-ßƒ Gh?  Ch-bpsS Ce-

Ivt{Sm¨ hn\ymkw FgpXn t\m°q.  Ch-

bn¬ Ah-km-\sØ Ce-t{Œm¨ h∂p

tNcp∂Xv Ah-bnse _mly-Xa sj√n\p

sXm´p ]n∂nep≈ sj√n\pw D≈n-ep≈

sj√nse (ante penultimate shell) f k_v sj√n-

em-Wv.  At∏mƒ f tªm°v aqe-I-ßƒ GXm-

sW∂p  t_m[y-s∏-Sp-at√m?

B[p-\nI ]ocn-tbm-UnIv tS_n-fns‚

klm-b-tØmsS Xmsg ]d-bp∂ Imcy-ßƒ

Is≠Øn kb≥kv Ub-dn-bn¬ Ipdn-°q.

$ {Kq∏p-I-fpsS FÆw

$ ]ocn-b-Up-I-fpsS FÆw

$ s, p, d, f tªm°p-I-fn¬ Hmtcm-∂n-sebpw

aqe-I-ß-fpsS FÆw

$ Hcp aqe-I-Øns‚ Ce-Ivt{Sm¨ hn\ymkw

[Rn] 7s2 5f5 F¶n¬ CXv GXp tªm°n¬

s]Sp-∂p.  Cu aqe-I-Øns‚ ]ocn-bUv

\ºdpw {Kq∏v \ºdpw F{X?

Atbm-Wo-I-cW Du¿PwAtbm-Wo-I-cW Du¿PwAtbm-Wo-I-cW Du¿PwAtbm-Wo-I-cW Du¿PwAtbm-Wo-I-cW Du¿Pw

]ocn-tbm-UnIv tS_n-fn¬, B‰-Øns‚

hen-∏-Øn\v ]ocn-b-Unepw {Kp∏nepw D≈ am‰-

ßƒ \nßƒ a\- n-em-°n-bn-´p-≠v.  B‰-

Øns‚ hen∏w IqSp-t¥mdpw \yq¢n-b- n¬

\n∂v _mly-Xa sj√nte-°p≈ AIew IqSp-

at√m?  B‰-Ønse t]mkn-‰ohv Nm¿Pp≈

\yq¢n-b v Ce-Ivt{Sm-Wp-Isf BI¿jn-°p-∂p-

≠v.  AXn-\m¬ hmX-Im-h-ÿ-bn-ep≈ Hcp

kzX{¥ B‰-Øns‚ _mly-X-a-sj-√n¬ \n∂v

Ce-Ivt{Sm-Wp-Isf \o°w sNø-W-sa-¶n¬

Chsb \yq¢n-b- ns‚ BI¿jWhe-b-

Øn¬ \n∂p ]pd-Øp-sIm-≠p hc-Ww.  CXn\v

Hcp \n›nX Afhv Du¿Pw \¬tI-≠Xp-≠v.

CXns\ Atbm-Wo-I-cW Du¿Pw (ionisation
energy) F∂p ]dbp∂p.

Atbm-Wo-I-cW Du¿Phpw B‰-Øns‚

hep∏hpw XΩn¬ Fßs\ _‘-s∏-´n-cn-°p-

∂p-sh∂v XmsgsImSp-Øn-cn-°p∂ {Km v̂ hni-

I-e\w sNbvXv Is≠-Øq.

$ {Kq∏n¬  Xmtgm´p hcp-tºmƒ Atbm-Wo-I-

cW Du¿Pw IqSptam?  Ipd-bptam?
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$ Atbm-Wo-IcW Du¿Pw G‰hpw IqSnb

aqeIw GXv?  CXv GXv ]ocn-b-Un¬

hcp∂p?

$ Atbm-Wo-I-cW Du¿Pw G‰hpw Ipd™

aqeIw GXv?  CXv GXp ]ocn-b-Un¬

hcp∂p?

$ Atbm-Wo-I-cW Du¿Phpw temlo-b-kz-`m-

hhpw XΩn-ep≈ _‘w F¥v?

{Kq∏n¬ Xmtgm´p hcp-t¥mdpw Atbm-Wo-

I-cW Du¿Pw Ipd-bm-\p≈ ImcWw Xmsg-

sIm-Sp-Øn-cn-°p∂ hkvXp-X-Iƒ ]cn-K-Wn-®p-

sIm≠v N¿® sNøq.

$ sj√p-I-fpsS FÆw

$ B‰-Øns‚ hen∏w

$ _mly-X-a-sj-√nse Ce-Ivt{Sm-Wp-I-fpsS

ta¬ \yq¢n-b- n-\p≈ BI¿j-W-_-ew.

C\n Hcp ]ocn-b-Un¬ Atbm-Wo-I-cW

Du¿Pw Fßs\ amdp-∂p-sh∂p t\m°mw.

aq∂mw ]ocn-b-Un¬ hcp∂ aqe-I-ß-fpsS

Atbm-Wo-I-cW Du¿Pw ]´n-I-bn¬ sImSp-

Øn-cn-°p-∂p.  {Km^v Nn{Xo-I-cn®v Xmsg- ]-d-

bp-∂h Is≠-Øq.

aqeIw Atbm-Wo-I-cW

Du¿Pw KJ/mol

11Na 502

12Mg 744

13Al 584

14Si 792

15P 1020

16S 1010

17Cl 1260

18Ar 1530

$ ]ocn-b-Un¬ Atbm-Wo-I-cW Du¿P-Øns‚

am‰w GXp {Ia-Øn¬ Bbn-cn°pw?  Bt‰m-

anI \º¿ IqSp-∂-Xn-\-\p-k-cn®v IqSptam

Ipd-bptam?

$ Atbm-Wo-I-cW Du¿Pw G‰hpw IqSnb

aqeIw GXmWv?  CXv GXp {Kq∏n¬

hcp∂p?  CXv temltam Atem-ltam?

$ Atbm-Wo-I-cW Du¿Pw G‰hpw Ipd™

aqeIw GXmWv?  CXv GXv {Kq∏n¬

hcp∂p?  CXv temltam? Atem-ltam?

Bt‰m-anI \º¿ IqSp-∂-Xn-\-\p-k-cn®v

Hmtcm ]ocn-b-Un-sebpw aqe-I-ß-fpsS Atbm-

Wo-I-cW Du¿Pw IqSn hcp-∂-Xns‚ ImcWw

Xmsg ]d-bp-∂-hsb ASn-ÿm-\-am°n hni-

I-e\w sNøp-I.

$ \yq¢n-b¿ Nm¿Pn-ep≈ am‰w.

$ Htc sj√n¬ Xs∂ Ce-Ivt{Sm¨ ]qcWw

\S-°p-∂p.

$ B‰-Øns‚ hep∏-Øn¬ hcp∂ am‰w.

$ _mly-X-a-sj-√nse Ce-Ivt{Sm-Wn-\p-ta¬

\yq¢n-b- ns‚ BI¿j-W-_ew

At‰m-anI \º¿ 

A
t
b

m-W
o-I

-c
W

 D
u
¿
P

w 

Li

Na

K
Rb

Cs

Nn{Xw 3.4

]´nI 3.5
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kw{Klw

$ Hcp apJy Du¿P-\n-e-bn-ep≈ D]-Du¿P-\n-e-I-fmWv k_vsj-√p-Iƒ.  Chsb

s, p, d, f F∂v \ma-I-cWw sNbvXn-cn-°p-∂p.

$ Hmtcm k_vsj-√nepw Dƒs°m-≈m-hp∂ Ce-Ivt{Sm-Wp-I-fpsS FÆw s -˛2,
p-6, d-10, f-14 F∂nß-s\-bm-Wv.

$ k_vsj-√p-I-fpsS Du¿Pw IqSn-h-cp∂ {Ia-Øn-emWv Ce-Ivt{Sm¨ ]qcWw

\S-°p-∂Xv

$ Hmtcm aqeI B‰-Øns‚bpw Ah-km\ Ce-Ivt{Sm¨ GXp k_vsj-√n-¬

h∂p-tN-cp-∂p F∂-Xns‚ ASn-ÿm-\-Øn¬ aqe-I-ßsf s, p, d, f tªm°p-

I-fmbn Xncn-®n-cn-°p-∂p.

$ {Iam-h¿Ø\ {]h-W-X-Iƒ ]q¿W-ambpw A\p-k-cn-°p∂ s, p tªm°v

aqe-I-ßƒ ]ocn-tbm-UnIv tS_n-fnse F√m hn`m-K-Øn-sebpw aqe-I-

ßsfbpw {]Xn-\n-[m\w sNøp-∂XpsIm≠v Chsb {]mXn-\n[y aqe-I-

ßƒ F∂p hnfn-°p-∂p.

$ hmX-Im-h-ÿ-bnse Hcp kzX{¥ B‰-Ønse _mly-X-a-sj-√n¬\n∂v Ce-

Ivt{Sm-Wns\ \o°w sNøm≥ Bh-iy-amb Du¿P-amWv Atbm-Wo-I-cW Du¿Pw.

$ {Kq∏n¬ Xmtgm´p t]mIp-t¥mdpw Atbm-Wo-I-cW Du¿Pw Ipd-bp-∂p.  ]ocn-b-

Un¬ CSØp\n∂v he-tØm´p \oßp-tºmƒ Atbm-Wo-I-cW Du¿Pw IqSp∂p.

B‰w LS-\bpw cmk-kz-`m-hhpwB‰w LS-\bpw cmk-kz-`m-hhpwB‰w LS-\bpw cmk-kz-`m-hhpwB‰w LS-\bpw cmk-kz-`m-hhpwB‰w LS-\bpw cmk-kz-`m-hhpw

aqe-I-ß-fpsS B‰w LS-\bpw cmk-kz-

`m-hhpw XΩn-ep≈ _‘-amWp ]ocn-tbm-UnIv

tS_n-fnse aqe-I-ß-fpsS hn\ym-k-Øn-\m-[m-

cw F∂p hy‡-am-bt√m?  Hmtcm aqe-I-ß-fp-

sSbpw B‰w LS-\-bpsS ASn-ÿm-\-Øn-emWv

{Kq∏p-I-fmbn Xcw Xncn-®n-cn-°p-∂-Xv.

{Kq∏v 1, 2, 13, 14, 15, 16, 17, 18 Ch-bnse

aqe-I-ß-fpsS _mly-Xa sj√nse Ce-

Ivt{Sm¨ hn\ym-khpw cmk-kz-`m-h-Øn-ep≈

hyXym-khpw XΩn-ep≈ _‘w hni-Zo-I-cn-

°p-I.

DZm-l-cWw :  {Kq∏v 1 B¬°en teml-ßƒ

Li 1s2 2s1

Na 1s2 2s2 2p6 3s1

K 1s2 2s2 2p6 3s3 3p6 4s1

$ Cu aqe-I-ß-fpsS Xmgv∂ Atbm-Wo-I-cW

Du¿Pw aqew _mly-Xa sj√nse Ce-

Ivt{Sm¨ s]s´∂v \o°w sNøm-\m-hpw.

Xmsg ]d-bp-∂ kz`m-h-ßƒ Ce-Ivt{Sm¨

hn\ym-k-Øns‚ ASn-ÿm-\-Øn¬ hni-Zo-I-

cn-°p-I.

$ 1+ Nm¿Pp≈ Atbm¨ cq]o-I-cn-°p-∂p.

$ Atbm-WnI kwbp-‡-ß-fp-≠m-°p-∂p.

$ AXoh {Inbm-ioew {]Z¿in-∏n-°p-∂p.

$ teml-kz-`mhw hfsc IqSp-X-em-Wv.

a‰p {Kq∏p aqe-Iß-fpsS khn-ti-j-X-Isf

Ah-bpsS ]ocn-tbm-UnIv tS_n-fnse ÿm\w,

Ce-Ivt{Sm¨ hn\ymkw F∂n-h-bp-ambn _‘-

s∏-SpØn kb≥kv Ub-dn-bn¬ Hcp Ipdn∏p

Xbm-dm-°q.
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46 ck-X{¥w

1. ]ocn-tbm-UnIv tS_n-fns‚ Hcp `mK-amWv

Nn{X-Øn¬

B C N O F Ne

Al Si P S Cal Ar

a. Atbm-Wo-I-cW Du¿Pw G‰hpw

Ipd™ aqeIw GXv?

b. Atbm-Wo-I-cW Du¿Pw G‰hpw

IqSnb aqe-I-taXv?

2. ]ocn-tbm-UnIv tS_nƒ ]cn-tim-[n®v

Atbm-Wo-I-cW Du¿Pw G‰hpw IqSnb

aqe-Iw, Ipd™ aqe-Iw, Ah-bpsS

ÿm\w Ch Is≠-Øp-I.  \nß-fpsS

Is≠-Ø-¬ hni-Zo-I-cn-°p-I.

3. ]ocn-tbm-UnIv tS_n-fns‚ amXrI hc®v

hnhn[ tªm°p-Iƒ°v {]tXyI \ndw

\evIn kb≥kv Ub-dn-bn¬ H´n-°p-I.

4. [Ne]3s1 [Ne]3s2 3p4 [Ar]4s2 3d1

Cu aqe-I-ßsf kw_-‘n®v Xmsg ]d-

bp∂ Imcy-ßƒ Is≠-Øp-I.

$ aqe-I-Øns‚ t]cv

$ Bt‰m-anI \º¿

$ k_vsj¬ {IaØn-ep≈ ]q¿W-amb

Ce-Ivt{Sm¨ hn\ymkw

$ ]ocn-bUv

$ {Kq∏v

$ tªm°v

$ teml-amtWm?  Atem-l-amtWm?

5. icn-b-√mØ k_vsj¬ Ce-Ivt{Sm¨

hn\ymkw Is≠-Ømtam?

3s1, 2d5, 3p6, 3f5, 2p7, 3d10, 4s3

XpS¿{]h¿Ø-\-ßƒ

6. Hcp B‰-Øn¬ 24  Ce-Ivt{Sm-Wp-Iƒ D≠v.

Xmsg ]d-bp-∂h Is≠-Øp-I.

$ Bt‰m-anI \º¿

$ aqe-I-Øns‚ t]cv

$ k_vsj-√p-I-fpsS FÆw

$ s Ce-Ivt{Sm-Wp-I-fpsS FÆw

$ ]ocn -tbm -UnIv tS_n -fnse {Kq∏v ,

]ocn-bUv, tªm°v.

7. \n°-en-s‚bpw tIm∏-dn-s‚bpw Bt‰m-anI

\º¿ bYm-{Iaw 28, 29 BWv.  Xmsg-∏-

d-bp-∂-h-bpsS k_vsj¬ Ce-Ivt{Sm¨

hn\ymkw Fgp-Xp-I.

1. Cu2+ -

2. Cu+ -

3. Ni2+ -

8. sX‰mb Ce-Ivt{Sm¨ hn\ymkw Is≠-

Øp-I.

1s2 2s2 3s1

1s2 2s2 2p2

1s2 2s2 2p4 3s2

1s2 2s2

9. Xmsg-∏-d-bp-∂-h-bn¬ GXmWv Hcp ]ocnb-

Un¬ hcp∂ Atbm-Wo-I-cW Du¿Pw

IqSnb aqe-I-ßƒ?

1. lme-P-\p-Iƒ

2. D¬IrjvS aqe-I-ßƒ

3. B¬°en teml-ßƒ

4. kw{I-aW aqe-I-ßƒ
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$ Nne aqeI IpSpw-_-ß-fpsS s]mXp-hmb

_mly-Xa sj¬ Ce-Ivt{Sm¨ hn\ymkw

Xmsg sImSp -Øn -cn -°p -∂p.  aqeI-

IpSpw_w  GsX∂p Is≠-Ømtam?

1. ns2 np3

2. ns1

3. ns2 np5

4. ns2 np1

10. Nne aqe-I-ß-fpsS _mly-X-a-sj-√nse

Ce-Ivt{Sm¨ hn\ymkw X∂n-cn-°p-∂p.

ns2 np1

ns2np4

ns2np5

Xmsg ]d-bp-∂-h-bp-ambn _‘-s∏´ Ce-

Ivt{Sm¨ hn\ymkw sXc-s™-SpØv Fgp-XpI.

$ Ce-Ivt{Sm¨ s\K-‰n-hn‰n G‰hpw

IqSnb  aqeIw?

$ Atbm-Wo-I-cW Du¿Pw G‰hpw

Ipd™ aqeIw?

$ HmIvkn-P≥ IpSpw-_-Øn¬ hcp∂

aqeIw?

11. A, B, C F∂o aqe-I-ß-fpsS Bt‰m-anI

\º¿ bYm-{Iaw Z-1, Z, Z+1 F∂m-Wv.

B Hcp Ae-k-hm-X-I-amWv (lo-enbw

A√).  Xmsg ]d-bp∂ tNmZy-ßƒ°v

DØ-c-sa-gp-Xp-I.

$ AbpsSbpw CbpsSbpw {Kq∏v {]h-

Nn-°p-I.

$ Atbm-Wo-I-cW Du¿Pw G‰hpw

IqSnb aqeIw GXv?  F¥p-sIm≠v?

$ Atbm-Wo-I-cW Du¿Pw G‰hpw

Ipd™ aqeIw GXv?  F¥p-sIm≠v?

12. Hcp ]ocn-b-Unse Nne aqe-I-ß-fpsS

Atbm-Wo-I-cW Du¿Pw Xmsg sImSp-

°p-∂p.  CXn¬ H∂v Ae-k-hm-X-I-Øn-

t‚-Xm-Wv.  aqe-I-ßsf tdma≥ \º-dn¬

kqNn-∏n-®n-cn-°p-∂p.

I - 2372  kJ/mole

II - 520  kJ/mole

III - 900  kJ/mole

IV - 1680  kJ/mole

apI-fn¬ sImSp-Øn-cn-°p∂ aqe-I-ßfn¬

a. {Inbm-ioew IqSnb temlw GXv?

b. {Inbm-ioew IqSnb Atemlw GXv?

c. Ae-k-hm-XIw GXv?

d. ]ocn-tbm-UnIv tS_n-fn¬ CS-Øp-\n∂pw

he-tØm´p hcp∂ {Ia-Øn¬ Cu aqe-I-

ßsf {Iao-I-cn-°p-I.

$$$$$$


